The mechanisms that control the interhemispheric teleconnections from tropical heat 13 sources are investigated using an intermediate complexity model Circulation Model, QTCM) and a simple linear two-level model with dry dynamics. Illustrating 15 the interhemispheric teleconnection process with an Atlantic Warm Pool principal case, the heat 16 source directly excites a baroclinic response that spreads across the equator. Three processes 17 involving baroclinic-barotropic interactions-shear advection, surface drag, and vertical 18 advection-then force a cross-equatorial barotropic Rossby wave response. An analysis of these 19 processes in QTCM simulations indicates that: (1) shear advection has a pattern that roughly 20 coincides with the baroclinic signal in the tropics and subtropics; (2) surface drag has large 21 amplitude and spatial extent, and can be very effective in forcing barotropic motions around the 22 globe; (3) vertical advection has a significant contribution locally and remotely where large 23 vertical motions and vertical shear occur. The simple model is modified to perform experiments 24 in which each of these three mechanisms may be included or omitted. By adding surface drag 25 and vertical advection, and comparing each to shear advection, the effects of the three 26 mechanisms on the generation and propagation of the barotropic Rossby waves are shown to be 27 qualitatively similar to the results in QTCM. It is also found that the moist processes included in 28 the QTCM can feed back on the teleconnection process and alter the teleconnection pattern by 29 enlarging the prescribed tropical heating in both intensity and geographical extent, and by 30 inducing remote precipitation anomalies by interaction with the basic state. 31 54 baroclinic transient motions diagnosed from a GCM simulation (Held and Kang 1987). This 55
intraseasonal variability. Moist teleconnection mechanisms within the tropics have been 148 examined using this model in Su and Neelin (2002) and Neelin and Su (2005) . 149 The present study uses the QTCM1 version 2.3 which retains a single basis function for 150 the vertical structure of temperature. This is the simplest configuration, but with considerable 151 success in capturing tropical phenomena, since the temperature structure matches the 152 consequences of a quasi-equilibrium convective scheme, and the baroclinic velocity basis 153 function is analytically compatible. This provides an appealing system for baroclinic-barotropic 154 decomposition. One might anticipate that an additional degree of freedom in the boundary layer (1) 164 where subscripts 0 and 1 denote barotropic and baroclinic component, respectively, and 165 , the operator containing nonlinear advection terms and horizontal diffusion is given 166 by: 167 (2)
where the term in brackets denote vertical averages over the troposphere 
where is the barotropic stream function, and denotes anomalies defined as the difference 172 between a climatological run and a run with an imposed heating anomaly. 
The linearized interaction terms make it clear that if there is no vertical shear or vertical velocity 
The first term in the r.h.s. of (6) represents the vertical advection of anomalous baroclinic The thermodynamic equation is given by:
where  is the thermal damping coefficient, 1  is the baroclinic geopotential, In this experiment, we prescribe a Gaussian-shaped baroclinic heating anomaly as in Lee 280 Figure 1b shows the precipitation response averaged over the June-August for ten years 281 in response to the prescribed heating anomalies in this experiment. It can be seen that the latent heat associated with the precipitation anomalies enhance the local prescribed heating anomalies 283 to a significant extent, and thus will enhance the teleconnection response in comparison to a 284 model with dry dynamics. The shape of the heating is also slightly modified from the prescribed. 285 We return to this moist feedback effect in section 3c. Fig. 3b is not locally as 315 large as that of the shear advection term (Fig. 3a ) and vertical advection term (Fig. 3c ), but its 316 inverse Laplacian (Fig. 4b) shows large values around the heat source with amplitudes the net effect of surface drag mechanism, i.e., the amplitude of the baroclinic forcing surface drag term (Fig. 3b ). We can also see that the surface drag component has a significant regions. The strong vertical advection forcing locally around the heat source ( Fig. 3c ) and the 341 remote signals in the southern hemisphere imply that this mechanism has a substantial role in the 342 interhemispheric teleconnections, and should not be neglected. The precipitation response in the QTCM AWP experiments is shown in Fig. 1b . There is 346 clear evidence that moist processes enhance the teleconnection process. First, moist feedback 347 enhances the prescribed anomalous heat source locally by approximately 6mm/day in this 348 experiment, which is as large as the prescribed heat source. Second, the shape of the precipitation 349 anomaly is stretched southwestward into eastern Pacific region. A similar feature is apparent in (Fig. 1b) , which leads to smaller zonal wavelengths 392 in the baroclinic and hence in the barotropic response (Fig. 7b ). Based on the WKB theory for (Figs. 2b and 7b ) are qualitatively similar, but the latter one has weaker magnitudes.
402
This is partly due to the small baroclinic response in the southern hemisphere (Fig. 7a) , and to 403 the absence of the vertical advection forcing sources in the southern Pacific ( Figs. 3c and 4c ). 
where the advection-diffusion operators are given by:
vertical averages over the troposphere are defined as: and 10  are set as opposite in the model in order that the two surface drag terms has the same 531 form.
532
Vertically integrating the temperature and moisture equations from the standard nonlinear 533 primitive equations, with vertical velocity and velocity truncated at 1 V yields:
where the advection-diffusion operators are, respectively: 
